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 Abstract. The stressful climatic conditions of the last years have led to the need to pay 
more attention to the native varieties, which are adapted to the local conditions and ensure the 
obtaining of quality harvests. Autochthonous varieties of table grapes have dietary properties, 
attractive exterior appearance and excellent taste qualities.This work presents a 3-year study of 
the variability of grape composition of Codreanca (Black Magic) – a Moldavian grape variety, 
in a vineyard located in Purcari (Republic of Moldova). Grapevine were different pruned 
according to growth vigor: low - 18 – 22 buds (1 spur and 2 canes); medium vigor – 24 - 28 
buds (1 spur and 3 canes) and high vigor – 30 - 34 buds (2 spurs and 4 canes). Climatic 
conditions and growth vigor had an important influence on vine fertility and productivity. 
Results showed that vine balance at which vegetative and reproductive growth can be sustained 
with adequate fruit production and desired fruit quality was found to be for Codreanca on vines 
with medium vigor. Grapes harvested from medium vigor vine recorded optimum values of 
quality (sugar and acid content, sugar/acid ratio) and cluster indexes (average weight, lenght 
and width, berry lenght and width, berry weight, grape and berry composition, cluster structure 
index, berry index, berry composition index, berry sfericity and cluster compactness). 
Viticultural practices used by grape growers can also increase or decrease vine growth as 
needed, to obtain high quality production. 
 




 Breeders always searched to obtain new varieties of grapes with agro-
biological characteristics to satisfy the requirements for fresh consumption and for 
industrial processing (juices, concentrates, wines, spirits). New varieties also need to 
value the climatic potential of cultivation area (Alexandrov, 2016). 
 According to Cucu Valentina (2017), since ancient times - viticulture has 
maintained and remains one of the Republic of Moldova the main tasks of the native 
population. Thanks to favorable weather conditions and unrepeatable land, in the 
republic there are products or a wide range of mass struggles, care unmistakable taste 
qualities. 
 As a result of the genetic improvement programs, 80 different genotypes were 
created, most of them with high biological resistance, some of them included in the 
approved assortment. Some of these varieties enjoy a high appreciation also abroad, 
especially the varieties Moldova, Codreanca and those with complex genetic potential 
for completing the assortment and genofond: Guzun, Pamiati Negrulea, Struguraş, 
Dekabriskii, Urojainâi and others (Savin, 2012). 
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The type of pruning should ensure the satisfaction of the biological requirements of the 
plantations, create increased possibilities for expressing the characteristics of 
productivity and allow the use with maximum efficiency, the production of appropriate 
productions in quantitative, qualitative and economic aspects (Calugar Anamaria et al., 
2010). Quality of table grapes plays an important role of the fresh use, storage and 
transportation and in many respects depends much more on term and a method of 
vintage (Rasulov, 2017). 
 The development of the grape varieties for table at the level of current and 
prospective requirements, cannot be conceived without knowing their agrobiological 
and productive potentials and how they react to different climatic factors and agro-
technical processes (training system, cane  length after pruning, bud load, canopy 
management (Cucu Valentina, 2017). 
 Vine balance is defined as the state at which vegetative and reproductive 
growth can be sustained indefinitely while maintaining healthy canopy growth, 
adequate fruit production, and desired fruit quality (sugar and acid content, flavor 
compounds, general aspect). Pruning is critical for maintaining vine size and canopy 
architecture while optimizing fruit production in grapevines. Winter pruning is 
considered the most important practice through which grape yield can be regulated and 
grape quality improved. Bud load is the most important factor affecting yield and 
cluster quality, as well as vine vigor, in table and vine grapes (Di Lorenzo and 
Pisciotta, 2019). 
 The initial investment for grapes can be high depending on the production 
method chosen, land preparation, and initial investment in the vines. A commercial 
vineyard is expected to be productive for at least 30 years, so this investment will be 
spread over a longer period of time than for many crops. Pruning the vines for 
optimum cropping according to the vigor is the most reliable method to maintain 
balance between growth and production (Kumar et al., 2017). The vine should carry 
moderate number of canes in order to maintain the uniform vigor throughout its life 
span. Canopy, vigor and productivity can be balanced through pruning levels (Dobrei 
et al., 2016).  
 An important role in stabilizing the viticulture is the introduction of new 
varieties that have complex resistance in the culture. However, with the spread in 
culture of these varieties, the differentiated agrotechnics according to varieties must be 
elaborated, which would allow maximum highlighting of their most precious biological 
and technological qualities. 
 Black Magic is a black table variety with very early ripening (110-115 days), 
obtained as a result of hybridization between Moldova x Marsaliskii (origin V. 
labrusca) varieties at the Institute of Viticulture in Chișinău, Republic of Moldova, 
where it was named Codreanca (Nicolaescu, 2009). This variety is receptive to the 
application of biostimulatory substances (gibberellic acid), after which - the number of 
berries is reduced, the coloration is uniform and the economic efficiency increases 
(Mihov, 2013). It was introduced in Romania, Macedonia, Bulgaria, other countries in 
south-eastern Europe (Delić et al., 2017) but also in north of Africa and middle east 
countries (Abu-Zahra and Salameh, 2012). In Italy, is cultivated also in greenhouse 
system for early harvest (early June) (Domingos Sara et al., 2015).  
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 The purpuse of this study is to optimize the technological processes (pruning 
level) according to growth vigor for Codreanca (Black Magic) variety and to study the 
effect of bud load on cluster quality and yield, to ensure an uniform grape production.  
 
MATERIAL AND METHODS 
 
The field study was developed in the Republic of Moldova, in Purcari wine 
growing center.  Codreanca (Black Magic) vines grafted on Berlandieri x Riparia 
Selection Oppenheim 4, were planted in 2007, in Copceac field, in an experimental 
field of Focaro-Agro Farm. The climatic data during the period of  study  (2011, 2012, 
2013) are shown in Table 1.  
Vines were trained onto protected systems, meaning that during winter, vine 
hubs are covered with soil for protection against freezing temperatures. As a support 
system was espalier with 3 row wire, with a plant density of 1905 vines/ha, and 3 m × 
1.75 m spacing. During experiments, were performed canopy management, 
phytosanitary control, fertilizations, and other operations according to cultivar 
requirements. 
Grapevine were pruned with different bud level according to the vine vigor. 
Vine vigor as a concept can mean the same as crop load. Through pruning, it may be 
corrected the vigor of vine capacity and crop load to give the desired fruit quality and 
vine sustainability. Vine balance is achieved by pruning when adequate, but not 
excessive, growth is combined with an optimal crop load 
According vines vigor, at pruning, the following variants were made: - low 
vigor - 18 – 22 buds (1 spur and 2 canes) – Fig. 1a, medium vigor – 24 - 28 buds (1 
spur and 3 canes) - Fig.1b and high vigor – 30 - 34 buds (2 spurs and 4 canes) – Fig. 
1c. Each variant had three replicate of 5 vines. 
 The following phytotechnical aspects were evaluated: sprouting percentage 
(%), fertility coefficients (absolute and relative) and productivity indices (absolute and 
relative). Sprouting percentage was calculated by the ratio between the number of 
sprouted buds and the total number of buds, determined prior to sprout thinning. 
Fertility coeficients and productivity indexes were calculated according to Bora et al., 
2014b. 
Physical evaluations were performed on the grapes collected at harvest, 
determining the average bunch weight (g), bunch length and width (cm), berry length 
and diameter (mm), berry weight (g), number of berries/bunch (full develop and 
undeveloped), yield (t/ha). Mean bunch length and width (cm) were measured with a 
scaled ruler, and mean berry width and length (cm) were measured using a digital 
caliper. Yield was obtained by weighing grapes in vine per variant. Cluster weight, 
length, and width were evaluated by sampling 5 clusters per plant collected from five 
plants, with a total of 25 clusters per variant. To evaluate berry diameter and length, 10 
berries were collected randomly per cluster, totaling 250 berries per variant.  
Sugar content (g/l must) was determined by refractometric method (Donici et 
al., 2016) and the total acidity (g/l tartric acid) by titrimetric method according to 
Postolache et al., 2016.  
The uvologic index were determined using the formulas: structure index as 
ratio berries between weight/ weight of rachis, berries index as number of berries at 
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100 g grapes, composition index as ratio between weight of pulp/skin + seed weight 
according to Bora et al., 2014a. 
 
   
   
   
a b c 
a – low vigor; b – medium vigor; c – high vigor. 
Fig. 1. Typical vines of Codreanca (Black Magic) variety, during dormancy (before pruning) 
 and vegetation period, according to growth vigor 
 
 Cluster compactness was assessed visually and by touch based on the OIV 
code 204 standard (O.I.V., 2007). Bunches were designated as compact if the berries 
were held firmly in place by cluster pressure (7 to 9 score on the OIV scale). In loose 
bunches, berries throughout the cluster were capable of movement and of being slid 
past each other when the cluster was gently twisted (1 to 3 score on the OIV scale) 
(Hed et al., 2009). The berry sphericity, expressed in percentage, was calculated as 
ratio between length and width of berry, multiplied by 100, in which 100% 
corresponds to a full spheric format (Roberto et al., 2017). 
 Statistical analyses 
 For statistical analyses, data were submitted to the analysis of variance (F test) 
and means were compared to each other using Duncan test with 5% probability in 
order to verify the differences between the three growth vigor in each year.  
 
RESULTS AND DISCUSSIONS 
 
 Table grapes are becoming increasingly important in world viticulture: their 
consumption is increasing, thus creating the need to increase the areas destined for this 
crop in all wine countries. For this purpose, special attention is paid to the 
diversification of the assortment to ensure the consumption of table grapes in a fresh 
state, for as long as possible. 
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Analyzing Table 1 it is found that the climatic conditions of the period 2011-
2013 had a different evolution from the multiannual average. These have determined a 
number of particularities in the growth and development of vines. A general analysis of 
the reference period, shows a harsh winter 2011/2012, in which the absolute minimum 
temperature recorded low values (-22,9°C), which caused damage to the vineyards - 
affecting the buds. In the summer of 2012, the values of absolute maximum 
temperature (38.2°C) indicate an increase of the global temperature against a 
background of excessive drought in May, June and August. The years of study are 
characterized by high temperatures and uneven precipitation, with direct influence on 
the growth of vines. 
The number of buds left at pruning can greatly influence vine growth and 
productivity over time. Vines with large canopies and excessive vegetative growth 
relative to crop levels can result in poor bud fruitfulness and reduced cold hardiness, 
fruit set, yield, and quality at harvest. Weak vines can experience similar maladies as 
overly vigorous vines, including poor bud fruitfulness, reduced yields, and poor fruit 
quality. Other symptoms of weak vines include reduced bud break and stunted shoot 
development in early spring, due to limited carbon and nutrient reserves stored in roots 
and trunk tissues. 
The total number of buds on the spurs and canes left at pruning is higher as the 
vigor of the vines increases. Due to the large number of buds lost due to the severe 
climatic conditions of winter 2011/2012 (Tabel 1), the frozen buds were compensated 
by leaving a larger number of eyes on the vines, in order to maintain the production 
level. 
 The fertility expressed by the percentage of fertile shoots depends on the 
biological nature of the varieties. The percentage of fertile shoots was largely 
influenced by the conditions of the study year. From the data of Table 2, it can be 
observed that, the increase of the vigor growth  and implicitly of the number of buds 
left at pruning determined the decrease of the percentage of fertile shoots. The results 
are consistent with those obtained by Di Lorenzo Rosario and Pisciotta, 2019 who 
found that, the percentage of unfertile shoots increased from 6, 12 to 18 buds/vine with 
15%, 13% and 20%, respectively. 
 The absolute fertility coefficient exceeds the value of 1 (Table 2) taken from 
the agrobiological characteristics of the variety which demonstrates that the variety has 
a greater development potential. 
 The main advantages of the Codreanca (Black Magic) variety are the high 
productivity, constant, abundant and early maturing. Grape production is a very 
important parameter for manifesting the studied factors, the degree of manifestation of 
variability being very high. During the years of research within each variant, quantities 
of vines with large gaps were recorded, in accordance with the results obtained by 
Cucu Valentina, 2017. The largest quantities of the production on the vine, were 
obtained on the vine with high vigor growth, the differences being very significant in 





Average, maximum and minimum temperatures, rainfall and average air relative humidity 
 for the three seasons of study 
 
 Year I II III IV V VI VII VIII IX X XI XII Avg. Max Min Sum 
Average 
temp.°C 
2011 -7.2 -3.5 3.1 9.8 16.2 19.9 22.7 21.1 18.3 9.1 2.3 2.8 9.6    
2012 -3.0 -7.3 3.9 12.6 19.3 23.1 26 23.1 18.9 12.9 5.9 -2.5 11.1    
2013 -1.5 1.3 2.5 11.7 18.7 20.8 18.9 21.3 14.3 10.5 8.1 -0.4 10.5    
Max 
temp.°C 
2011 -1.9 12.1 18.8 22.9 28.6 33.7 33.6 31.1 33.3 27.2 12.1 14.9  33.7   
2012 7.9 6.1 22 30.5 31.2 35.4 36.3 38.2 29.2 25.7 17.1 9.5  38.2   
2013 11.4 9.8 20.7 27.2 28 31.8 32.7 32.6 25.1 21.9 19.2 9.0  31.8   
Min 
temp.°C 
2011 -13.5 -12.9 -9.4 -0.3 4.3 10.4 10.7 11.2 7.8 -1.3 -4.0 -6.7   -13.5  
2012 -16.6 -22.9 -8 -2.3 8.5 11.8 14.5 11.1 9.1 3.4 -2.8 -17.9   -22.9  
2013 -10.7 -5.5 -9.9 1.5 9.8 9.5 5.4 9.6 5.6 -0.5 -5.8 -8.0   -10.7  
Rainfall 
(mm) 
avg 45 14 17 23 20 55 151 24 39 25 13 25    457 
2011 34 13 11 41 51 119 70 8.4 13 9.1 0.8 31    401 
2012 76 29 28 33 18 12 27 63 75 69 29 67    526 
2013 71 16 32 18 13 90 510 27 70 25 25 3.6    900 
Avg. rel. 
hum (%) 
2011 88 75 65 60 64 64 66 55 55 69 74 86 68    
2012 87 79 67 64 57 51 47 47 61 77 89 89 67    
2013 90 87 73 63 64 70 70 59 75 79 84 84 74    
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 Table 2  
The fertility elements of the Codreanca variety (Black Magic), 
depending on the growth vigor in the experimental years of 2011 - 2013 
Traits 
2011 2012 2013 
Low Medium 
High 




75.0 75.1 75.0 90.0 85.2 77.2 95.0 76.9 73.5 
afc 0.68 1.01 1.04 1.83 2.10 1.97 1.56 1.60 1.04 
rfc 0.93 1.32 1.39 2.08 2.41 2.58 1.96 1.25 1.35 
api 285 582 718 327 566 976 409 382 722 
rpi 391 763 957 371 650 1276 409 597 938 
afc - absolute fertility coefficient; rfc - relative fertility coefficient; api - absolute productivity 
index;  rpi - relative productivity index 
 
 The high growth vigor of the vines supported the obtaining of grapes with an 
average weight significantly higher than the variants with less vigorous vines. Thus, at 
the high growth vigor, the amount of grapes per vine varied in the study years 7.17 and 
10.63 kg/vine, while from the low growth vigor vines were harvested between 2.61 and 
2.99 kg/vine, much below the biological potential of the variety (Table 3). This fact 
can be explained by the different number of grapes on vine and the average weight of a 
grape, with higher values in the vines with high growth vigor.  
 Of all the organic substances that enter the chemical composition of the 
berries, the most important for the constitution of the taste and nutritional qualities are 
the sugars and organic acids. Each variety is characterized by a specific potential for 
accumulation of sugars in berries at full maturity (Damian et al., 2006). Following the 
research, it was found that the highest accumulations of sugars at the maturity of the 
grapes on average were recorded at the grapes harvested from the vines with low 
growth vigor (160-190 g/l) with large differences in the study years. This situation can 
be explained by the fact that, the overloaded vines did not provide grapes in an 
excessive number, enough of nutrients, and the overloading with shoots led to the 
shading of the clusters, affecting the process of photosynthesis and illumination, which 
subsequently diminished the accumulation of sugars in berries. Also, the drought 
period and the very high temperatures of June and July of 2012, resulted in smaller 
berries and higher sugar accumulations than the potential of the variety, in all three 
vine vigor (Table 3).  
 The growth vigor and the climatic conditions of the year influenced the 
accumulation of titrable acid differently. In 2012, due to the high temperatures during 
the veraison period, there was a significant decrease of the total acidity in all the 
variants of growth vigor (4.3-5.1 g/l tartaric acid). The data in Table 3 show that the 
titrable acidity varied significantly depending on the growth vigor, but much below the 
value of the characteristic index for the Codreanca (Black Magic) variety which is (6-7 
g/l tartric acid) (Cucu Valentina, 2017). This situation was due to the influence of the 
high temperatures during the ripening period of the grapes, which accelerated the 
ripening of the grapes reducing essentially their acidity during the research years. 
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As the taste qualities of the grapes for fresh consumption are shown by a balanced ratio 
between the sugar content and the acidity of the must, the values of the 
glucoacidimetric index were determined. Gluco-acidimetric index values between 35-
50, indicate a pleasant and refreshing taste of grapes (Bora et al., 2014a). Following the 
analyzes, it was found that the most balanced relationships between the accumulated 
sugars and the titrable acidity of the must were obtained from the grapes harvested 
from the grapes with low growth vigor (29.6 - 44.1). Relevant grape composition 
variability was observed, as reported previously by other authors (Bonillo Irene et al., 
2015; Martínez-Casasnovas et al., 2012). 
 Following the research done on the typical grapes for each growth vigor, it was 
found that the length, width and number of berries developed in the grapes, were 
different depending on the vigor of the vine (Table 3). The general appearance of the 
typical grapes in each vigor group is shown in Figure 2. The mechanical composition 
of the grapes varies with the variety and gives indications on its destination, the yield 
in must, its economic value, presenting both practical and scientific importance (Bora 
et al., 2014a). The composition varies according to the variety, the pedooclimatic 
conditions in different areas or the annual weather conditions in the same area. It also 
varies with the vigor of the buds, with the position of the grapes on the bud and their 
degree of maturation (Fawzi et al., 2010). 
 The uniformity of the berries size ensures a pleasing, attractive appearance of 
the grapes. The presence of uneven and  millerandaged berries in the cluster spoils the 
appearance of the grapes and demands a stronger thinning (Roberto et al., 2017). 
After measuring the length and width of the berries, results indicate that the  berries 
were longer than they were wide, this pattern corresponds with results reported in other 
studies (Domingos Sara et al., 2015).  Analyzing the development of the berries, it was 
found that the conditions of the year during the flowering period, directly influenced 
the development of the berries. As can be seen from Table 3, it is obvious that the 
highest number of berries in a grape was to those coming from the vines with the 
higher vigor. Thus, it can be seen that, in the rainy years during the flowering period, 
the undeveloped berries were much numerous, compared to 2012, when there were 
optimal conditions during the respective period. In contrast, in the same year, the 
drought and the monthly temperatures higher than the multiannual ones, after the 
flowering period, deteriorated the level of the production from the quantitative and 
qualitative point of view (smaller grapes with small berries).  
 The quality of the grapes is determined by the hereditary properties of the 
varieties, by the pedoclimatic conditions and the applied agrotechnic. The mechanical 
properties are dependent on the degree of ripening of the grapes, their position on the 
vine, the position of the berries on the grapes and, of course, their sanitary condition. 
The skin must be thin and elastic, resistant to diseases and especially to grey rot, as 
well as to transport and storage; be adhered to the pulp, covered with a thicker and 
evener layer of wax, which impresses the appearance of freshness. Both cluster and 
berries must be resistant to blight, maintaining their turgor (Mihov, 2013). 
 The percentage weight of the seeds of the berry varies between 0.95 and 3.39% 
which means that the seeds are small and few, 1-2 in the berry, with slight pulp 
detachment, which is an important feature in the case of table grapes (Table 3). 
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Table 3  
Analysis of variance for grape yield and composition traits for 2011 - 2013 years 
within the low, medium and high vigor 
Traits 
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Grape and berry composition (%) 




Rachis 1.42 1.45 1.13 2.64 2.30 2.31 2.62 2.19 1.96 
Skin 11.52 11.27 9.32 19.40 18.12 19.76 12.61 12.08 8.45 
Pulp 86.02 85.34 87.79 78.17 79.62 77.73 86.29 86.85 90.60 




s in a 
bunch 
FD 64.0 93.0 111.0 51.0 84.0 128.0 60.0 89.0 101.0 
U
D 







FD 388 546 661 172 261 482 252 446 647 
U
D 
25 25 20 1 2 2 3 19 35 
FU- Full Develop berry;UD-undevelop berry; Means followed by same letter within row, in the same year, 
do no differ according to Duncan test (p<0.05).  
 
 Based on the composition of grapes and berries, a number of uvological 
indices were calculated. According to Bora et al., 2014a, the value of the structure 
index must be between 35 and 65, which means that the berries will represent 87-89% 
by weight of grapes. From the data presented in Table 4, it is observed that, the value 
of the grape structure index was within the optimal range, but it was influenced by the 
climatic conditions of the year, but also by the growth vigor of the vines.  
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a b c 
a – low vigor; b – medium vigor; c – high vigor. 
Fig. 2. Typical grape bunch of Codreanca (Black Magic) variety,  
at harvest, according on vine growth vigor 
 
Tabel 4 
Prevalence of cluster and berry indexes of Codreanca (Black Magic) 
table grape submitted to different growth vigor 
Indexes 
2011 2012 2013 
Low Medium High Low Medium High Low Medium High 
Cluster structure 
index 
61.0 65.9 62.6 36.5 41.4 41.9 34.7 43.1 47.1 




11.0 12.5 10.7 7.9 7.4 7.4 11.7 10.5 10.2 
Berry sphericity 
(%) 




4 3 1 4 3 2 4 3 2 
   *Observation at maturity: 1 = berries clearly separated, many visible pedicels; 3 = berries in loose 
contact with each other with some visible pedicels; 5 = densely distributed berries, pedicels not visible, 
berries are movable; 7 = berries not readily movable; 9 = berries deformed by compression. 
  
 Regarding the maturation of the berries, in the typical table varieties, the berry 
index (the number of berris per 100 g grapes) must have values less than 30, which 
means that the average weight of a berry must exceed 3 g. The lowest values of this 
index were calculated in 2011 (Table 4) when the largest berris were obtained (around 
6 grams). 
 The berry composition index, which represents the ratio between the weight of 
the pulp and that of the skin and seeds, has high values, 10-15, in the varieties with 
large berries, in which the pulp dominates the skin massively. Values below 10 of the 
berry composition index were obtained in 2012, when due to the drought in July and 
August, grape grains were smaller, and with a higher proportion of skin (Table 3). 
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  According to Roberto et al., 2017, the 100% sphericity value corresponds to the round 
shape of the berry. From Table 4, it can be noticed that the berry of Codreanca (Black 
Magic) variety are elongated ovoid in shape. The growth vigor of the vine did not 
influence the sphericity of the berries, on the other hand, the drought of 2012, 
determined the berries with a rounder shape than normal. 
 Berry size and compactness requirements can be obtained through application 
of viticultural practices such as adjusting the crop load, by applying manual bunch 
thinning, trunk girdling and using plant growth regulators (Abu-Zahra and Salameh, 
2012). 
 Compactness was assessed visually and by touch based on the OIV code 204 
standard (OIV, 2007). Clusters of Codreanca (Black Magic) were designated as loose 
(Table 4 and Figure 2), berries throughout the cluster were capable of movement and 
of being slid past each other when the cluster was gently twisted. The cluster from high 
vigor vines were loose, with small and undeveloped berries, with poor comercial 
aspect.  
 Analyzing the data obtained during the three years of study, it can be 
concluded that, for the Codreanca (Black Magic) variety under the climatic conditions 
in the south of Moldova, the production of grapes of the highest quality was obtained 
from the medium growth vines. The genetic potential of the variety was best exploited 
by the medium vigor vines, the harvest grapes having a pleasant and fresh taste, given 
by the balance between sugar and acidity and a high commercial aspect, numerically 
shown by the values of the uvological indices. 
 Environment and variety are the most important factors that influence the 
growth potential of a vine. Vineyard management had a second role in vine balance but 
is important to spare vine size and productivity within a given area. Grapevine varieties 
have genetically different levels of vine vigor, but environmental conditions (water and 
nutrient) also influence vine growth. Management practices used by grape growers can 
increase or decrease vine growth as needed, to obtain high quality production. 
Production practices that do not take into consideration the production capacity of a 
vineyard will inevitably result in unsustainable vineyard management through 




The stressful climatic conditions of the last years have led to the need to pay 
more attention to the native varieties, which are adapted to the local conditions and 
ensure the obtaining of quality harvests. 
Increasing competition on markets is putting pressure on table grape growers 
to produce quality grapes that meet market requirements. Berry size is a very important 
quality factor influencing sales of table grapes. Therefore in the international market 
the best prices for table grapes are obtained with large berries. 
The interaction between the factors considered in the study determined a series 
of changes of the vegetative growths and of its production and quality. Analyzing the 
results, the conclusion is that with the increase of the vine vigor, the production of 
grapes on the vine increases, but at the expense of quality. 
The accumulation of sugars and the level of acidity in the grapes was directly 
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influenced by the climatic factors, but also by the different vigor of growth. The 
genetic potential of the variety was best exploited by the medium vigor vines, the 
grapes having a pleasant and fresh taste, given by the balance between sugar and 
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